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INTRODUCTION

Studying inflammatory breast cancer (IBC), the most aggressive form of breast cancer, may
provide an understanding of aggressive breast cancer and the biology of breast cancer in general.
Since IBC is relatively rare, we have developed a national registry of patients with IBC which
contains standardized clinical, epidemiological and pathological information. Our registry
includes both the clinical classification (redness, warmth, and edema) and the pathological
classification (invasion of the dermal lymphatics). By standardizing clinical and pathologic
information, we have an excellent opportunity to investigate the heterogeneity of IBC. We are
characterizing the tumors of the IBC patients by using a panel of biomarkers through the
implementation of a biospecimen repository. The specimens we collect include formalin fixed
material (stained and unstained) and frozen tissue (normal and tumor). New technological
advancements in molecular biology have made it possible to study biomarkers in these tumors.
The specimens are needed more than ever to provide opportunities for critical translational
research focusing on the pathogenesis of breast malignancies. We have sent biospecimens to
five laboratories and continue to receive results for evaluation. We also make our specimens
available to qualified investigators for new studies to facilitate their research. This registry will
serve as a source of useful epidemiological data for investigators who are studying IBC and can
be used to generate hypotheses that might be tested in subsequent epidemiological studies.

BODY

The purposes of this project are: 1) to develop a well-documented Registry of patients with IBC,
2) to establish a bank of biospecimens and 3) improve the diagnostic criteria for IBC. The
repository will be made available to researchers who are doing research on the etiology and
pathogenesis of IBC.

Tasks (objectives of project)

1. To identify patients with IBC who are willing to provide relevant information.

We have developed close communication with two Web-based IBC support groups that
inform patients how to contact the IBC registry. As of July 31, 2004, 163 patients have
contacted the IBCR.

2. To develop a questionnaire to obtain epidemiological information on IBC patients. The
questionnaire is based on findings from previous studies on IBC and aggressive breast cancer
and other reports of relevant factors.

The questionnaire has been completed and 135 women have been interviewed to date. The
principal investigator also interviews each patient to gather clinical information which helps
to classify each patient according to category (see Table 1).
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Table 1: Case Categories

Group 1: Classical history and physical findings, pathological confirmation
Group 2: Classical history and physical findings, no pathological confirmation
Group 3: Incomplete clinical findings of IBC, pathological confirmation
Group 4: Incomplete clinical findings of IBC, no pathological confirmation
Group 5: Pathologic findings without clinical features
Group 6: Secondary IBC
Group 7: IBC vs. neglected breast cancer
Group 8: Apparent neglected breast cancer

3. To obtain paraffin blocks, and when feasible, freshly frozen tissues to establish a biospecimen
repository.

Tissue blocks have been obtained from 110 patients and frozen surgical specimens have been
collected from 10. A Biospecimen Advisory Board was established and procedures are now
in place to send biospecimens to requesting laboratories on a pilot basis and determine the
number of subsequent specimens to be sent based on the initial results. Biospecimens have
been sent to five laboratories and data are now being received.

4. To collect and enter into a database information from the questionnaire, information on
recurrence and survival, clinical and pathological information, and information on the
presence of biomarkers.

Two password protected access databases have been created to store data from the
questionnaire and from the principal investigator's interview.

5. To make the biospecimen repository available to researchers.

The Principal Investigator, Dr. Paul Levine, has presented the project and the availability of
biospecimens to researchers at the 2002 San Antonio Cancer Conference in San Antonio and
again described the availability at a presentation in the 2003 San Antonio Breast Cancer. All
publications involving the IBC Registry will include this information.

Current findings

1. Questionnaire analysis
Since the last report, a major focus has been the comparison of questionnaire data on IBC
patients with non-IBC breast cancer patients. As of July 31, 2004, 324 women from GWUMC
with non-inflammatory breast cancer have been interviewed and data have been analyzed on 215.
Tumor aggressiveness in the non-IBC patients was defined by tumor grade, with those patients
having Grade 1 and 2 tumors being classified as non-aggressive breast cancer and those with
grades 3 and 4 classified as aggressive breast cancer.

The most important finding was that early age at first birth was the most significant factor that
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correlated with tumor aggressiveness. Analyzing the non-inflammatory breast cancer patients,
76% of the 34 women who had their first child before age 20 had an aggressive tumor. Of the 85
women with aggressive breast cancer who had children, 26 (31%) had their first child before age
20; of the 69 women with non-aggressive breast cancer who had children, 8 (9%) had their first
child before age 20. Of the 98 inflammatory breast cancer patients with children, 15 (15%) had
their first child before age 20. Long term hormonal therapy was significantly associated with
aggressive breast cancer in the non-inflammatory breast cancer patients with aggressive disease
vs. those with non-aggressive disease. The data for IBC patients are currently under analysis and
the results will be available for presentation at the meeting. The comparison of risk factors for
tumor aggressiveness in patients with IBC vs. those with aggressive non-IBC may be important
in determining if there are unique factors contributing to the etiology of IBC. Thus far, early age
at first birth, significant in aggressive non-IBC patients, does not appear to be as strong a risk
factor for IBC. We are currently investigating other risk factors, such as breast trauma and the
onset of breast cancer in the peri-gestational period as being significant contributions to the
etiology of IBC.

2. Laboratory Studies
Among the important laboratory findings are the identification of BPI immunoreactivity in all
cases of IBC with intensities ranging from focal to diffuse and strong. Adjacent benign ducts
were immunoreactive in a minority of cases, similar to our previous results. Strikingly,
immunoreactivity of metastatic tumors was equal to or greater than the reactivity present in the
primary breast carcinoma. Carcinoma within lymphatic channels was uniformly positive for
BPl immunoreactivity. The percentage and distribution of immunoreactivity in the cohort of
IBC cases were greater than a comparison cohort of non-IBC ductal carcinomas. Previous studies
had revealed that BP 1, a homobox gene, was expressed in 21%, 46%, and 81% of hyperplastic,
in situ, and invasive breast lesions, respectively, while it was barely detectable in normal human
breast tissues.

Another promising laboratory test has proven to be the identification of gene sequences in the
tissues of IBC patients. The assays, performed by Dr. Beatriz Pogo at Mt. Sinai Hospital under a
subcontract funded by this grant, are still being evaluated since Dr. Pogo wants to run the tests in
triplicate before finalizing the results. The impetus for this collaborative study was provided by
an earlier project which demonstrated that these sequences were far more common in Tunisian
breast cancer patients than those in any other country. Since 45% of Tunisian breast cancer
patients had IBC at the time of this study, we have been focusing on the patients in our IBC
Registry. Until the data are finalized, it is not possible to do complete analyses on issues such as
a possible correlation with disease-free survival but the preliminary data indicate that North
American IBC patients express more of these sequences than non-IBC patients. The
international comparison that led to this project has now been published in Cancer (Levine, P.H.,
Pogo, B.F., Klouj, A., Coronel, S., Woodson, K., Melana, S., Mourali, N., Holland, J.F.
Increasing Evidence for a Human Breast Carcinoma Virus with Geographic Differences. Cancer.
101:721-726, 2004)

Overall clinical and epidemiologic data are still under analysis. Of the first 50 patients, 46
contacted us through the Internet and four were referred by GW physicians. Patients were
diagnosed and treated in 23 different states and 2 Canadian provinces. Geographic
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characteristics of patients were widespread involving rural as well as urban areas.

Eleven patients (22%) were initially treated with antibiotics up to 5 months. Four women died
from IBC; two were in categories 4 and 5 and would not have been considered to have IBC by
AJCC criteria. Mammograms on 70% of patients did not show any discrete mass. Sixty percent
were ER+ and 38% were Her2 Neu +

Problems in accomplishing tasks
There were no apparent problems in accomplishing the tasks, although we do not have the
African-American involvement we would have preferred.

Statistical test of significance
No statistical tests of significance have been performed at the current time.

Recommended changes or future work
We believe the current procedures and progress are appropriate and expect a successful outcome.
We will continue on the collection and analysis of the following data:

"* Molecular characterization of IBC.
"* Correlation of presenting signs and symptoms, initial response to treatment, and survival.
"* Molecular identification of markers of resistance to chemotherapy.
"* Further characterization of risk factors for IBC.
"* Collection of tissue blocks from non-IBC breast cancer patients.

KEY RESEARCH ACCOMPLISHMENTS

1. The enrollment of more than 100 patients with the smooth flow of information and
biospecimens.

2. Documenting the inadequacy of current definitions of IBC and the clinical pitfalls
delaying diagnosis.

3. Identification of 2 risk factors (early age at first birth and long term oral contraceptive
use) for the development of aggressive breast cancer.

4. The finding of BP-1 gene in all of 45 IBC biospecimens thus far.

REPORTABLE OUTCOMES

1. Abstracts and presentations in two national breast cancer meetings (San Antonio
December 2002 and 2003).

2. Inclusion of initial findings in a book chapter entitled "Breast Cancer Aggressiveness in
Women of African American Descent."

CONCLUSIONS
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Several important lessons have emerged from this project. First, neither the AJCC criteria for
IBC or the SEER program criteria for IBC are adequate. The AJCC criteria, primarily clinical,
are too extreme and miss a significant percentage of cases. The SEER criteria rely on pathologic
confirmation of dermal lymphatic involvement, which is not seen in most IBC patterns. In
addition, physician sensitivity to early IBC is inadequate. The high frequency of negative
mammograms, the reliance on extensive use of antibiotics and delay of biopsy in a rapidly
progressing cancer, and the common belief that a painful breast in a young woman "can't
possibly be cancer" are examples of poor medical practice. Continued collection of data and
publication in clinical and research oriented journals will hopefully lead to improved method of
control.
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